In vivo, in utero microscopic magnetic resonance imaging: application in a rat model of diaphragmatic hernia.
This article presents a microscopic MR technique for imaging small mammalian fetuses in utero and in vivo which can be used as a tool for studying normal and abnormal development in small animal fetal models, for targeting in utero intervention in such models, and for following development serially. This new method is applied to a rat model of congenital diaphragmatic hernia (CDH). Pregnant Sprague-Dawley rats were fed nitrofen at 9.5 days postcoitus to induce CDH in the fetuses. The dams were imaged to identify fetuses with CDH for targeted in utero intervention, which consisted of fetal tracheal ligation. Following tracheal ligation, the fetuses were followed serially with our MR technique. For MR imaging, the dam was anesthetized with intramuscular ketamine and intraperitoneal pentobarbital. In utero imaging was performed on a 4 Tesla MRI system using a multislice, fast spin echo sequence with a long TR and short effective TE. These results were validated by examining individual fetuses postmortem using high-resolution MR and anatomic dissection. The in utero, in vivo MR technique is highly accurate for diagnosing CDH and following the effects of surgical intervention, and shows promise as a tool for the study of embryogenesis in small animal models. Magn Reson Med 44:331-335, 2000.